A chilling study was initiated in January 1998 on 'Tifblue' rabbiteye (Vaccinium ashei Reade) and blueberry plants that had received > 500 chilling hours (<7'C). The terminal 2 flower buds from both excised stems and paired stems on plants were forced in a greenhouse and rated for floral bud development. After 23 days of forcing, flower buds from all treatments had reached stage 3, an easily recognizable stage of development. Excised stems did not differ from matching intact stems for the first 3.5 weeks of forcing, but after ?4.5 weeks of forcing in the greenhouse floral bud development ratings on excised stems were significantly lower than those on intact stems. Another study was started in October 1999 to determine the accuracy and efficiency of using cuttings from plants to determine the sufficient accumulation of chilling for bloom. In this study 2 rabbitcyc (Tifblue and Climax) and 3 southern highbush (V. corv,nbosun, x) (Jubilee, Pearl River and Biloxi) cultivars were naturally chilled. At 100 chilling hour (<7 C) intervals, plants and cuttings were placed in a greenhouse and floral development was rated weekly. In this study the rate of floral development generally did not significantly differ between buds on excised stems and stems on intact plants for the first 3 weeks of forcing. We have found that for 3.5 weeks, buds on excised stems develop the same as those on intact plants. We therefore propose that chilling requirements of a plant are satisfied if a floral bud reaches stage 3, an easily identifiable stage of flowering in which the floral apices are visible, within a 3 week period of forcing. Using this method to determine chilling hours required to break dormancy, data indicated that 'Biloxi' required 200 hours 7°C, 'Climax' -300 hours, 'Tifblue', 'Jubilee', and 'Pearl River' -400 hours. These data approximate field observations on blooming sequence of these eultivars. These studies indicate that floral bud development in excised stems approximate that of intact plants for a period of 3 1/2 weeks and with sufficient chilling reach a stage of at least 3 within this period of forcing. These studies indicate that cuttings from blueberry plants can be used to determine approximate chill hour requirements.
INTRODUCTION
Rahbiteye blueberries are the major type (species) planted in the southeastern United States. Chilling requirement is one aspect necessary to insure the cultivars are adapted to the proper region. Rahbiteye plants usually require 400 to 700 hours of chilling at 6 -7C for budhreak Draper, 1974, Spiers 1976) . To determine chilling requirements, plants are typically moved into a greenhouse after receiving increasing amounts of chilling. Spiers (1976) using a chill unit model proposed by Biggs (1975) found chill unit accumulations correlated more closely than the number of hours below 7.2 C C for constant temperature artificial chilling of rahhiteye blueberries. Norvcll and Moore (1982) found that natural chilling was more effective in satisfying chilling requirements than artificial chilling.
A number of methods have been used to determine budbreak and thus fulfillment of chilling hour requirements. Austin and Bondari (1987) measured the diameter of the buds two weeks after cutting. Norvell and Moore (1982) considered chilling requirements met when four buds on a stem exhibited 1.0 cm of growth. Spiers (1976) defined budbreak as the period when a bud broke and elongated and the corolla opened on at least one flower. It has been found that one-year-old rooted cuttings behave like whole plants and can be used to determine chilling requirements of rabbiteye selections (Austin et al., 1982) .
When developing and evaluating new blueberry germplasm for potential cultivar releases, a method to quickly determine the chilling requirements using the minimum number of plants would be beneficial. This study did not account for various environmental factors that modify or enhance chilling (such as chilling effectiveness of temperatures between 7 and 12 C C). The objective of this study was to provide a more rapid method to determine approximate chilling requirements of blueberry cultivars.
MATERIALS AND METHODS
Study 1. In February, 1999, twenty 2-year old, dormant Tifblue' plants grown in 4-liter containers were chosen based on size and flower bud density. All plants had received natural chilling and lighting throughout the winter. These plants were divided evenly into 2 groups. Oil of 10 plants (group 1) 2 stems were excised and placed into floral aquapics filled with tap water. These excised stems were paired with 2 stems of a plant (group 2) having the same number of buds per stem at the same developmental stage. Each week, approximately 2-5 mm of tissue was removed from the cut end on one of the 2 excised stems (in an attempt to clear blocked vascular tissue). All treatment stems were tagged and labeled. Plants and excised stems were placed in a greenhouse with a temperature range of 16.7 -22.2'C and natural lighting. Floral bud development ratings ( Fig. 1) were taken on the terminal 2 buds every 7-10 days. Data were analyzed as a split plot design using SAS (SAS Institute, 1985) .
Study 2. Thirty-four plants from each of 2 rabbiteye (Tifblue and Climax) and 3 southern highbush (V. coryinbosum x) (Jubilee, Pearl River, and Biloxi) cultivars were grown in 4-liter containers. In October, 1999 and 2000, these plants were divided into 2 groups. Group 1 contained 10 plants which were used for cuttings. Prior to accumulation of any chilling, 5 sterns were labeled on each plant from group 1 for all cultivars (one stem equals an experimental unit). Group 2 contained 24 plants which were used for whole plants. All plants were left outside of the greenhouse to accumulate natural chilling. At 100 chilling hour intervals (<7 'C) from 0 hours to 500 hours, one tagged stem was excised from each plant in group 1 (a total of 10 stems) and placed into floral aquapics filled with tap water. Along with the excised stems, 4 whole plants were also brought into a heated greenhouse with a temperature range of 16.7-22.2 'C and natural lighting and all were allowed to bloom. Excised stems were paired with a stem on one of 4 whole plants (group 2) having approximately the same number of buds per stem at the same developmental stage. Floral bud development was rated on the terminal 2 buds every 7-10 days. Data were analyzed as a split plot design using SAS (SAS Institute, 1985) .
RESULTS
In study 1, floral bud development of excised stems remained equivalent to the stems on the intact plant for 23 days of forcing, by which time they had reached or exceeded stage 3 of development (Table 1) . After 30 days of forcing, excised stems began to lag behind in development and this continued for the rest of the study. Throughout the study, cutting the basal tips did not affect the rate of flower bud development.
In study 2, there was no difference between years; therefore data were pooled into one analysis. 'Biloxi' plants required only 200 hours of chilling for both excised stems and intact plant buds to reach stage 3 within a 3 week period (Table 2) . 'Climax' plants and cuttings reached stage 3 within 3 weeks after 300 hrs of chilling. Tifbluc', Pearl River', and 'Jubilee' plants and cuttings needed 400 }s of chilling for both to reach stage 3 within 3 weeks. At 300 hours of chilling accumulation, neither plants norcuttings from these three cultivars reached stage 3 within 3 weeks of chilling, but with 400 hours of chilling both plants and cuttings reached and/or exceeded stage 3 within 3 weeks. The study indicates that cuttings from blueberry plants call used to determine approximate chilling requirements if plants reach a floral bud development scale rating of >3 within a 3 week forcing period.
CONCLUSIONS
In both studies, the rate of floral development generally did not significantly differ between buds on excised stems and sterns on intact plants for the first 3 weeks of forcing. We therefore postulate that the chilling requirements of a plant are satisfied if the floral buds of an excised stem reach stage 3, all identifiable stage of flowering in which the apices are visible, within a 3 week period of forcing. Using this method to determine chilling hours required to break dormancy, data indicated that Biloxi' required 200 hours 7°C, Climax' -300 hours, 'Tifblue'. 'Jubilee', and 'Pearl River' -400 hours. These data approximate field observations on blooming sequence of these cultivars. Therefore, this study indicates that cuttings from blueberr y plants can be used to determine approximate chill hour requirements.
R°. 
